MTH 204 Name: K&ﬁ

Fall 2006
Examn 2 Section: B

Read the directions carefully.
Each question is worth 20 points.
Write neatly in pencil and show all your work

(yvou will only get credit for what you put on paper).
Do not use decimals in any intermediate step.

Please do not share calculators during the fest.
If you have trouble during the test, feel free to ask me for
help.
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2. Consider the differential equation X°y"~6Xy+12y = Qon the interval (0, o).
A, Give the three conditions needed to have a fundamental set of solutions to this
equation on (0,00).
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B. Consider the functions f(x)=3x*, g(x)=3x" ,and h(x)=x" . Do)

and g(x) form a fundamental set of solutions? Why or why not? De f(x} and h(x) form

a fundamental set of solutions? Why or why not? 2
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3. ¥, (x) =x" is a solution to the differential equation X y"— ~7Xy'+16y =0. Use

reduction of order to find a second linearly independent solution on the interval ((,00). No
poinis will be awarded if you use the integral formula.
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4. Two chemicals A and B are combined to form a chemical C. The rate of the reaction is
proportional to the product of the instantaneous amounts of A and B not converted to C.
Initially, there are 40 grams of A and B each, and for every 2 grams of B, 1 gram of A is used. It
is ohserved after 10 mimues that 5 grams of C are formed,
A_ Set up the differential equation with the appropriate “boundary™ conditions.
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B. Give the order of the differential equation and state whether the equation is limear or
nonlinear, separable or non-separable, and autonomous or non-autonomous,

Istocdar, nanfinear, saparadle, autoncmous

C. What is the limiting amount of C after a long time? How much of A and B are left
over a long time? (Hint: What are the critical points?; DO NOT salve the DE)
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5. Find a particular solution , to the differcatial equation ¥''—9y = 4e™™ + 2X using the

method of undetenmined coefficients.
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Bonus (10 points): For what values of mis Y(X) = X" a solution to the differential equation
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